Calculated modes and MD trajectories
Figure S2: The Raman active E 1g mode measured at 1054 cm −1 (left). In the middle and right are the B 2u and B 1g modes, responsible for the lattice instability under compression. These modes correspond to rigid motion of the upper and lower kagome lattices as illustrated in Figure 1d of the main paper. Figure S3 : Ab initio molecular dynamics trajectories under increasing compressive strain. As the lattice is compressed, the atomic fluctuations around the average positions of the P 6/mmm structure increase drastically up until 4% compressive strain, where the lattice is completely destabilized and the oxygen tetrahedra get stuck as the potential wells get too deep for thermal excitation. Note that the atoms become much more localized as they get stuck in a single potential well. Table S1 : Calculated normal modes at the Γ point with their degeneracy, optical activity and labels. Assignments to experimental modes are given in the last column, marked "Experimental". 2 Despite the differences in structure, the phonon DOS's are very similar in shape.
Supplementary movie
The supplementary movie M1-SiO2 modes.gif illustrates the similarities between three signature phonon modes, at the Γ point, of the pristine 2D-SiO 2 system and corresponding modes found in the haeckelite structures ORTH and HEXA of Ref.
2 The left and right columns show the two IR modes previously identified by Löffler et al. 1 and the middle column shows the asymetric bond stretch mode responsible for the prominent Raman peak at 1045 cm −1 , all labelled by their respective frequencies. The two IR modes of the haeckelites are very similar to the modes of the pristine lattice, both in frequency and the shape of the out-of-plane movement, and are thus expected to be universal to the silica bilayer structure, irrespective of whether it is crystalline or vitreous. For the mode in the middle column, the haeckelite structures show more hybridization with other modes, and there is correspondingly greater spread in their frequencies.
